WHAT IS CLAIMED IS: 

1. A lens system comprising; 

aVlurality of lenses, a stop, and a diffractive 
surf ace, \ 

said lens system moving the whole or part of the 
lens system \luring focusing and satisfying the 
following condition: 

0 * 0.5, \ 

where 0 is >a maximum photographic magnification, 

2. The lens Wstem according to Claim 1, wherein 
part of the lens sy3±em moves during focusing, and said 
a plurality of lenses\ is arranged symmetric or 
substantially symmetric with respect to said stop. 

3. The lens system According to Claim 1, wherein 
said diffractive surface consists of a diffraction 
grating rotationally symmetric with respect to the 
optical axis, \ 

wherein when the phase <|>(h\ of said diffraction 
grating is given by the following equation: 

(|>(h) = 2nA*(Cl*h2 + C2*h4 +V:3*h6 +... + Ci*h2i) , 

where X is an arbitrary wavelength in the visible 
region, Ci aspheric phase coef f icienVs , and h a height 
from the optical axis , \ 

the following conditions are satisfied: 

CI < 0 and C2 > 0. ^ 
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4\ The lens system according to Claim 1, which 
satisfies the following condition: 
|As\f| > 1.0, 

wher4 AS is a maximum moving distance of the whole 
of said lei\s system during focusing from an object at 
infinity to \an object at a near distance, and f a focal 
length of the\ entire lens system. 



d 
If! 

f) : 
pa 

la 
si 



If! 



10 



15 



5. A lens\system comprising; 
a diffractitie surface, and 

a first lens Vmit of a positive refracting power, 
a stop, and a secorid lens unit of a positive refracting 
power in the order (hamed) from the object side, 

said lens system\moves the whole of the lens 
system during focusing\and changes air spaces before 
and after said stop during focusing. 



6. The lens system a&cording to Claim 5, which 
satisfies the following condition: 
20 0.7 < |Asl/As2| < 1.3, 

where Asl is a moving distance of said first lens 
unit during focusing and As2 a taoving distance of said 
second lens unit during focusing\ 



25 1 • The len s system according\ to Claim 5, which 

satisfies the following conditions; 
0.7 < fl/f < 1.3, and 
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1.5 < f2/f < 2.5, 

wheife fl is a focal length of said first lens 
unit , f 2 A focal length of said second lens unit , and f 
a focal length of the entire lens system. 
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8 . The \lens system according to Claim 5 .. wherein 
said diffractive surface consists of a diffraction 
grating rotatidnally symmetric with respect to the 
optical axis, 

wherein wheA the phase <|>(h) of said diffraction 
grating is given by the following equation: 

<!>(h) = 2ii/X*(Ql*h2 + C2*h4 + C3*h6 +... + Ci*h2i), 

where X is an arbitrary wavelength in the visible 
region, Ci aspheric ]Wse coefficients, and h a height 
from the optical axis, 

the following conditions are satisfied: 

CI < o and C2 > 0 
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9. The lens system according to Claim 5, which 
satisfies the following condition: 

|Asl/f| > l.o, 

where Asl is a maximum moving length of said first 
lens unit during focusing fro* an object at infinity to 
an object at a near distance, ^nd f a focal length of 
the entire lens system. 



10. A lens system comprising; 



a dif tractive surface, and 

a\ first lens unit of a positive refracting power, 
a secoiM lens unit of a positive refracting power, and 
a lens Wit of a negative refracting power closest to 
an image ,\ in the order (named) from the object side, 

wher^Ln during focusing from an object at infinity 
to an objedt at a near distance said first lens unit 
and said seqpnd lens unit move toward the object side 
and an air space increases on the said object side from 
said lens uniti of the negative refracting power. 

11. The lens system according to Claim 10, which 
satisfies the following condition: 

0.7 < |Asl/AsS2| < 1.3, 

where As 1 is a\moving distance of said first lens 
unit during focusing \and As2 a moving distance of said 
second lens unit during focusing. 

12. The lens system according to Claim 10, which 
satisfies the following conditions: 

0.6 < fl/f < 1.1, \ 
1.5 < f2/f < 3.5, and \ 
-6.0 < fR/f < -2.0, \ 

where fl is a focal length of said first lens 
unit, f2 a focal length of said second lens unit, fR a 
focal length of said lens unit \ of the negative 
refracting power, and f a focal\ length of the entire 
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lens system. 

13 A The lens system according to Claim 10, 
wherein said diffractive surface consists of a 
diffraction grating rotationally symmetric with respect 
to the optical axis, 

whereim when the phase <|>(h) of said diffraction 
grating is giVen by the following equation: 

4>(h) = 2n\x*(Cl*h2 + C2*h4 + C3*h6 + ... + Ci*h2i) , 

where k is Wi arbitrary wavelength in the visible 
region, Ci aspheric phase coefficients, and h a height 
from the optical akis, 

the following conditions are satisfied: 

CI < 0 and C2 >\ 0 . 

14. The lens system according to Claim 10, 
wherein said first lens Vinit or second lens unit 
comprises a diffractive surface* 

15. The lens system According to Claim 10, 
wherein said first lens unitt and second lens unit 
comprise their respective, diffractive surfaces. 

16. The lens system according to Claim 10, 
wherein said lens unit of the negative refracting power 
is fixed during the focusing. 
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IV. The lens system according to Claim 10, which 
satisfies the following condition: 
|Ask/f| > 1.0, 

where Asl is a moving distance of the first lens 
unit durirfg said focusing and f a focal length of the 
entire lens\ system. 

18. A lens system comprising; 
a diffracuive surface, and 

a first lei>s unit of a positive refracting power 
and a second lena unit of a negative refracting power 
in the order (named) from the object side, 

wherein during\ focusing from an object at infinity 
to an object at a near distance, said first lens unit 
moves toward said object side and a spacing increases 
between said first lens unit and said second lens unit. 

19. The lens system according to Claim 18, which 
satisfies the following conditions: 

0.5 < fl/f < l.l, and\ 
-2.5 < f2/f < -1.5, \ 

where fl is a focal lendth of said first lens 
unit, f2 a focal length of said second lens unit, and f 
a focal length of the entire l&ns system. 

20. The lens system according to Claim 18, 
wherein said first lens unit comprises a diffractive 



surface . 

2l\ The lens system according to Claim 18, 
wherein said diffractive surface consists of a 
diffraction grating rotationally symmetric with respect 
to the optical axis, 

wherein\when the phase <|>(h) of said diffraction 
grating is given by the following equation: 

<|>(h) = 2TiM*(Cl*h2 + C2*h4 + C3*h6 + ... + Ci*h2i) , 

where k is an arbitrary wavelength in the visible 
region, Ci aspheric phase coefficients, and h a height 
from the optical axis , 

the following Conditions are satisfied: 

CI < 0 and C2 > V) . 

22. The lens system according to Claim 18, 
wherein said second lens\unit is fixed during the 
focusing. \ 

23. A lens system comprising; 
a diffractive surface, and 

a first lens unit of a positive refracting power 
and a second lens unit of a positive refracting power 
in the order (named) from the object side, 

wherein during focusing frolm an object at infinity 
to an object at a near distance, Wid first lens unit 
moves toward the object side. \ 
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24. \ The lens system according to Claim 23, which 
satisf ies\ the following conditions: 

0.7 4 fl/f < 1.3, and 
f2/f \ 10, 

where f 1 is a focal length of said first lens 
unit, f2 a f©cal length of said second lens unit, and f 
a focal lengtk of the entire lens system. 

25. The lens system according to Claim 23, 
wherein said firfet lens unit comprises said diffractive 
surface. \ 

26. The lens system according to Claim 23, 
wherein said diffractive surface consists of a 
diffraction grating rbtationally symmetric with respect 
to the optical axis, \ 

wherein when the phase <J>(h) of said diffraction 
grating is given by the following equation: 

<|>(h) = 2itA*(Cl*h2 -AC2*h4 + C3*h6 +... + Ci*h2i), 

where X is an arbitrary wavelength in the visible 
region, Ci aspheric phase coefficients, and h a height 
from the optical axis, \ 

the following conditions are satisfied: 

CI < 0 and C2 > 0. \ 

27. The lens system according to Claim 23, 
wherein said second lens unit ok fixed during the 



f ocus&ng. 

2S. A lens system comprising; 
a diffractive surface, and 

a fxxst lens unit of a positive refracting power, 
a second J3pns unit of a negative refracting power, and 
a third lens unit of a positive refracting power in the 
order (namedM from the object side, 

wherein during focusing from an object at infinity 
to an object at a near distance, said first lens unit 
is fixed, said second lens unit moves toward an image 
side, and said third lens unit moves toward the object 
side. \ 

29. The lens system according to Claim 28, which 
satisfies the following condition: 

0.50 < As2/|As3| \ 1.50, 

where As2 is a moving distance of said second lens 
unit during the focusing \and As3 a moving distance of 
said third lens unit duriAg the focusing. 

30. The lens system according to Claim 28, which 
satisfies the following conditions: 

0.40 < fl/f < 0.65, \ 
-0.50 < f2/f < -0.25, an<A 
0.40 < f3/f < 1.10, \ 

where f 1 is a focal length V>f said first lens 
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unit A f2 a focal length of said second lens unit, f3 a 
focal Vength of said third lens unit , and f a focal 
length V>f the entire lens system. 

31. \The lens system according to Claim 28, 
wherein sa^d diffractive surface consists of a 
diffract ion Vgrating rotationally symmetric with respect 
to the optical axis, 

wherein When the phase <|>(h) of said diffraction 
grating is giv^n by the following equation: 

<|>(h) = 2TC/W^(Cl*h2 + C2*h4 + C3*h6 + ... + Ci*h2i) , 

where X is ecn arbitrary wavelength in the visible 
region, Ci aspherib phase coefficients, and h a height 
from the optical axUs , 

the following conditions are satisfied: 

CI < 0 and C2 > V 

32. The lens system according to Claim 28, 
wherein said first lens unit comprises a positive lens 
closest to the object. \ 

33. The lens system according to Claim 28, 
wherein a stop is placed between said second lens unit 
and said third lens unit and staid stop is fixed during 
the focusing. \ 

34. The lens system accordMig to Claim 28, which 
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comprises a flare cut stop in the optical path. 

35. The^ lens system according to Claim 28, 
wherein said Second lens unit and said third lens unit 
both comprise ijheir respective cemented lenses. 



36. A lens \system comprising; 
a diffractivA surface, and 

a first lens i^nit of a positive refracting power, 
10 a second lens unit *f a negative refracting power, a 
third lens unit of a\ positive refracting power, and a 
fourth lens unit of a\ negative refracting power in the 
order (named) from the object side, 

wherein during fodusing from an object at infinity 
15 to an object at a near distance, the first lens unit is 
fixed, said second lens unit moves toward an image 
side, and said third lens\unit moves toward the object 
side . 

20 37. The lens system according to Claim 36, which 

satisfies the following condition: 
0.50 < As2/|As3| < 1.50, 
where As2 is a moving distance of said second lens 
unit during the focusing and Asp a moving distance of 
25 said third lens unit during the \focusing. 



38. The lens system according to Claim 36, which 
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satisfies Ime following conditions 
0.40 <\fl/f < 0.70, 
-0.45 <\f2/f < -0.25, 
0.25 < fb/f < 0.55, and 
•1.0 < f4Vf < -0.4, 

where fl is a focal length of said first lens 
unit, f2 a focal length of said second lens unit, f3 a 
focal length of Said third lens unit, f4 a focal length 
of said fourth lens unit, and f a focal length of the 
entire lens systenn 
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39. The lens System according to Claim 36, 
wherein said first l^ns unit comprises a positive lens 
closest to the object 

40. The lens systtem according to Claim 36, 
wherein a stop is placed^ between said second lens unit 
and said third lens unit \and said stop is fixed during 
the focusing. 

41. The lens system according to Claim 36; which 
comprises a flare cut stop in the optical path. 



42. The lens system according to Claim 36, 
25 wherein said second lens unit land said third lens unit 
both comprise their respective \cemented lenses. 
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413. The lens system according to Claim 36, 
whereirft said diffract ive surface consists of a 
diffraction grating rotationally symmetric with respect 
to the optical axis, 

wherein when the phase (|>(h) of said diffraction 
grating is given by the following equation: 

<|>(h) = 2JtA*(Cl*h2 + C2*h4 + C3*h6 + ... + Ci*h2i) , 

where k As an arbitrary wavelength in the visible 
region, Ci aspWeric phase coefficients, and h a height 
from the optical\ axis , 

the following conditions are satisfied: 

CI < 0 and C2\> 0. 

44. A lens system comprising; 
a diffractive surlface, and 

a first lens unit of a positive refracting power, 
a second lens unit of a negative refracting power, a 
third lens unit of a positive refracting power, and a 
fourth lens unit of a positive refracting power in the 
order (named) from the objecr side, 

wherein during focusing firom an object at infinity 
to an object at a near distance, the first lens unit is 
fixed, said second lens unit movies toward an image 
side, and said third lens unit moves toward the object 
side. \ 

45. The lens system according \to Claim 44, which 
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satisf ies\ the following condition: 
0.50 \< As2/|As3| < 4.00, 

where\As2 is a moving distance of said second lens 
unit during the focusing and As 3 a moving distance of 
said third lens unit during the focusing. 
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46. Thd lens system according to Claim 44, which 
satisfies the\f ollowing conditions: 
0.20 < flVf < 0.60, 
10 -0.50 < f2Vf < -0.10, 

0.50 < f 3/A < 1.50, and 
0.70 < f4/f\< 1.80, 

where fl is a focal length of said first lens 
unit, f2 a focal length of said second lens unit, f3 a 
15 focal length of sai\l third lens unit, f4 a focal length 
of said fourth lens \unit, and f a focal length of the 
entire lens system. 



47. The lens system according to Claim 44, 
20 wherein said diffractiv& surface consists of a 

diffraction grating rota^ionally symmetric with respect 
to the optical axis , 

wherein when the phade <|>(h) of said diffraction 
grating is given by the following equation: 
25 <|>(h) = 2Tt/A*(Cl*h2 + Cfe*h4 + C3*h6 +... + Ci*h2i), 

where k is an arbitrary wavelength in the visible 
region, Ci aspheric phase coefficients, and h a height 
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from the optical axis , 

thfe following conditions are satisfied: 
CI V 0 and C2 > 0 . 

48. The lens system according to Claim 44*, 
wherein durVng the focusing, said fourth lens unit is 
fixed relative to the image plane. 

49. The Yens system according to Claim 44 » which 
comprises a stop in the optical path, wherein said stop 
is fixed during ithe focusing. 

50. The lens\ system according to Claim 44, which 
comprises a flare cut stop in the optical path. 

51. An optical device comprising; 
the lens system of Claim 1, and 

a housing which holds said lens system. 

52. An optical deviae comprising; 
the lens system of Claim 5, and 

a housing which holds said lens system. 

53. An optical device aomprising; 
the lens system of Claim\l0, and 

a housing which holds said lens system. 
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54. An optical device comprising; 
the lelns system of Claim 18, and 

a housing which holds said lens system. 

55. An optical device comprising; 
the lens system of Claim 23 , and 
a housing which holds said lens system. 
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56. An optical device comprising; 
the lens system of Claim 28, and 

a housing whicA holds said lens system. 

57. An optical device comprising; 
the lens system o A Claim 36, and 

a housing which hoids said lens system. 

58. An optical devic^e comprising; 
the lens system of ClaVm 44, and 

a housing which holds said lens system. 

\ 



